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TOCOTRIENOL DERIVATIVE AND METHOD FOR PRODUCING THE SAME 




Abstract of JP2002080475 
PROBLEM TO BE SOLVED: To provide a 
tocotrienol derivative having high water-solubility 
and capable of rapidly releasing tocotrienol in 
vivo. SOLUTION: This tocotrienol derivative is a 
carboxylic acid ester derivative of tocotrienol, 
represented by general formula (I) (wherein, R2 
is a carboxylic acid residue having a nitrogen 
substituent; and R1 and R3 are each a hydrogen 
atom or a methyl group). 
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(54) B89j0>**fl b n h U x/ -;PS««:Rtf^cO«[j6^ft 



(57) [9ft] 

fflatc»(ih3 b »Jxy-/l^£jfiUi& h3 h »Jxy 
-^»**fe«»-r6 j: fc left*. 

-«* ( 1 ) 




<0 f" 3 ? Ha CH * (0 
HjC ><>sA^ , w^ CH3 

SI*. 




rmm i -«w ( i > 
[fin i 




7$yBL N-7/u*/U7 5yiSL n. N-s/7yu^ 
T 5 yBL t°y "J>fi)l>XvMBdt%i\^W\uyvit 

hah »jxy-y^;^-KyKxxfyi*S*#. 

[ m$gi 3 ] i «4 fcii 2 ar s y ** * I ^bammc 
f-*-A«*qrr*r5yiK)r5ya6tfiai 

STRHU K«flBBS£7 $ yet h 3 h yxy-yl- 
t tx^r/WtRJES**^ t Sr^Si^ -T6 hah y x 

y - y»x^ Timmtkcommjim* 

llnt^A ] N , N - S/7yi'^H'7 ^ y|sw>ny y 

h y x y £ x x f J WtRlE S * * C fc £ »« 4: f h 
ha h yxy-yu*;l,*>«^*^3!ttrj£. 

[0001] 

[»B8^*-r&ttfB4«F] n h y xy-yhfS 

[0002] h 3 h y xy-;l^|{i . y \'- 

T«c*iii* tr* s y e Htt*T* D , hr;x p- 

;H:HaMc6-^nvy-;MHgfc*-r4. -c IT , ? 

d -? y - /mm8 2 i 6 mb > h & & u?mmifm 

&->Tfc9, h3hyxy>-;h{ihyru-yuar, h 
3 7 x o-;Wi 7 < ^Jl^z^t h . 1-3 h y xy - ./h 
(i 7 o -7 y -/kf f§?)y f-^ScoSeS 4: ffiAStt(c <t 
oT. a, r, tf-hsMjxy-rt^Bffllizft 

[ 0 0 0 3 ] Cix h 3 h y xy -yl'ffiti , l^ P a n £: 
I T l£ 3 U y x f - n — ; HMffi . 7rn-^tt»RWfoe, 
ffi. ftfiKft. Tyky/W?-, »<tW»»*«IRHt5: 
&«S M1*L EL Aff) fcttTif^JMtd* 
KHf#SiiTv^. ifc, ftfirU^hy^MS*;^ 
x««SSL ^-jMfxxh y/U9ffl«3Ki LT<Z>JB» 
£>ixT t *4 , 5Etc . hah y x y -/Hi U v lz£ 
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RRfttfl £ fto j: t h . 3 ? - y y ? yv < y «^BMfc 
[0004] 

imimmixottmm] N3h 

hah y xy-A^)*JfffiH»! 14fcli*ttft»ilW) 
PS(c^^ft^N vttlfffiySttSiloaSjDt J: 
ft*iSEA«B!H S AT v ^ S ^ . ^Jl^ffffiiStt ff Jii 7^7 

[0005] *ZX\ mtttZttLX%fc&£^tt t (» 
iSBt^ h 3 h y x y - yh 5- £j£ 1 6 J: 3 h 3 h y x y 

[ o o o 6 ] *#iwt4v^ Lmnm^ti h 

3 h yxy-;H3!8|*t LT, h 3 h yxy-yU3.n^ 
g£xxf /h > h 3 h y xy-^ay^KiXr/i^itfy 

5, S6 9. 7 04) L*»L**«fe, i<l4>0-ft-&*U 

h 3 h y xy-;^\^HS3ft^«tav^ ^3PHI*« 

[ 0 0 0 7 ] *%BHUMiB«i!3l^ W^iira^SA^: 
tzi,<nx-S> . t^gWiiKv^jgtti 1 1> t4-*rtT* 
iSSSt-jBSt h 3 h y xy-yhr4i*L#l) h 3 h yxy 

i o o o 8 i 

[ ma £ A***- * fcw><z>#a i we @ w s: & 

lc*»Hfl***««Kfi5HS:ffofctt», #.te^) h 3 h y 
x y - ;i /> .;h;|i> itx 7. f ;H«» . Kftfc*iStt*3 
±L<±f*rtT^lSlh 3 h yxy-;H)taJtt«:«»L1t 

[ 0 0 0 9 ] T'f hh . *SMBfc:*»)&»* h 3 h y xy- 
/u>lr/^Kyffix^xyH«S*U. -flHC ( I ) 
[ft2] 




[0010] ifc, *jHHC*Jv^T . 

s^y^vBBa//. 75 y». N-7^7sy». 
N-7;h*yh7^yi§. n ; N-x7yt^/U7$y^. 



fc« 7^*/!^* >WOj9i» Mr 4S Jt 9 SIR £ 

ft 4->£ < > fc-at-ft i><i>: tmrnx-h 4 . 

[001 1 ] *IWHc#»*»4 h3 h •jxy-zUtf 
/^yigxxry^sfrcoSit^ii, l 2« 
7 $ya*&t^iBMfc:*K3l. ^*-/U»£qfrf 47 

[ o o i 2 1 tti. *wMz^&m<nmm3jm±. 

N.N- >?7/Hr fl-T $ 7 iS^ \oy y -ft*3KKS 
^Tv3ttxxryHtliC^c7)l?l£Ttc h =? h »jxy-;Ufc 
x^^/Ht^^it^^tr^S^-r^. Srfc, -«5t 
( I ) m$fi4 h3MJxy-yu«aiHcii, ?o-?y 

i-<04 ftfltt **<.tjpflE -f 4 *« . *«b^1 d fi £«>3|ttft 
SrSS-f 4itf>?*>4. 
[0013] 

i^xwrntb. *«wc*$ot, M«H}i«&«-r4 

£fctt2«07/i^;i*. 7>yl'S^-&L^i^SfiI 
"C* 4 . .1 c^/l^/l^ k L X (i . 1 - 6 OH 
$L iL<U»tt07^*^». Mitf^f-^. x* 

n~7*ntVHL n-y>/l-3S. n-^yfvU 
fi. n~M-^;U£ s 4 % /7a\Z)l& % 4V/?7HL 
l-^f/krnt'/l'S, tert-7>AS. 1 -Xfvl/T 
a ffim . -f y 7 S k £ fflSt 4 £ > **iirfli?T* 

s * *-r 4 m^mt-mm i HacstfweA 4 . 

[ 0 0 14] 7 $ yg.h fjJl>#-!l-£cof%HL tft I < 
UftXft 1 - 70ISIJL »S4fc«4««07^U >'« 

ra-&s<ii., #tt*#>7.* -*u>-**«. f^Uff^y 

7"ot°yk -fy7"^/t\ tert-7'f*/L\ 1 -xf-il'Ta 
tT/U£ )£<r)TiV* )VWp him £ fufc Til * u- yS £ 3B 
fft-f4. att7^*U^*4:U. >^n^y : ?yI|L >• 
: y p \ * ^ yJJf . £, 4 1 Ul* f/l'y;n\^-»f fc' 
2rffliH4 , ^tf7;l-^U-y« S:S«-r4 . 7M^U 
> LT»«e*fiUv9U;. ^f-UvXAii^ix^u-y 
ST* 4. 

[0015] .^nyy.(t7|c*»Ja4: LTte. HC I ffl. 
HBrffl&£;MffiU\ *K?B«CfcUT^ .^o.y>-ii: 
**iW««^4^LBBI^t4*^36f«*< . Kfflfc 
Afc o TtO'JR 0tRi^SJBt 3 Sr4 1 ^ 5 4 . i 

7/l'*/L-^A'*yBKSi: LTUL * ?yx/l^yg£ 
*3^W*$it4» ■I07n^;l^/L^yfi^k 

[0016] #(c, **Bflt^4 1- 3 l N »Jxy-/H* 

4. 

[fL3] 
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OH 




HK:£ (ID T-^^ii4 h 3 h 'Jxy-^i: .. MMW: 
( I ) zft&ZttfX'ZZ. 

[0017] h 3 h 'J xy-;ua^xir;MfcRJ»i* 
ffit«3*«. 1 15. 2»75yai*4V^iffl|«fc*» 

f-^-./i'S^^4 7 5 simx.^Tiviizft o m 

tert-7"h^>'^/l',t:~;l'« (KIT. t-BOCS 

^5 ) *t*^«^«TfiWUTffl^4^t##4 

[ 0 0 1 S ] ife, N . N - VT)V%)VT $ Jl%$)\u 

5H (WT. DCCt^5)\ N. N-Wy-5H 
U— i- ( OT . D S O t ^0) 4>V)iffiX7r 

[ 0 0 1 9 ] it. R*eia«iwi**ffl^4*tttii. 

y^^^Sfi U\ ^Nn>-v-(t*3RBjafttX7;u*;u 

v \ n J-* y«ft*^i§i ?t ti7/i^n-7v/^ y ? it 
TH3tt4, N-7>vl'7$yKx7.rA'5:Kjt 
Lfcft. tt£ccjf 9 .^n yyft*3H!rrBl»BBM:t4 

1 1 1 ;c j: o t , ^ a y v\\j\<mm z mmt &zt //t- 

S4* 4**5, *HBflt**^4 h^h x )x.j~)Vfj)V^y 

4, 

[ 0 0 2 0 1 cmt\ mttffi&tiz. 
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/k rn.'V t'<AfiS =? -^£>S&£ ffl 

3 h y xy -/w^*y»x^r;uilrt-i8B* ^ t 

[00 2 1] *^Ti#Gix^@0^K ( I ) tt. 4* 
iiTh:?hyxy-;u££j$;-fS. ifc, v\nyy-ft* 

jrl .#.K»j. ena^pj. *tt»naijfc lt«bt*a 

6. 

[00 22] 

[0 0 23] 8. 
TE»it*ffiA-Dfc:*tjfirffifc:J: 0^ l . *3(c^t 

h3hyxy-;u«H|*l:liaLt # Hi fcSt 
■ffc^lfctf) 1 H-NMRW h;l"£*2»C*-$\ 

[0 0 24 ] [BifcfirffiA] -75y»0. laoISr^S 
7}c->Vtdr+^>- (1:1, v/v) 1 0 0nl£jgJBU h 
y xf-n-T $ y 3 Oral SJn* , * fetCv-tert- 7>;l< 

set * v >■ 2: l . mmm-r h y *? m< 

igfi? ( 0 . 5 M ) 5 Oral S- JiU . SiSlXf-yL- 1 0 Oral T" 
ft 3 o Pffix^/UJBS: 5 Onl^)|KR*JSt h »J ^Afftr 
tftW &mt £foitTAC&TT7^y&7mffi ( 0 . 5 
M ) SrjhliTiStt ( p H 3 ) fc U SMb* 1" 'J ^*4S 
*i8x^l-Ti*aj-f * ( 1 0 0ml x 3 

&*\ afc«»«fc:taftjks*TN - 1 - boct s 

[00 25] 7)i<jyifA%m%TZ\ h n h y xy- 
;l'5uol. N- t - B0C75 yR5nol. DC C 5mm 
ol5:;te*try >?> 3 0Bl(cjDiaaT2 o^HawB*-^ 
6, iS«*«ET9*L. »*CBHtxf-y|/8:tDi-C^r 
SttB* ( 1 0 0 ml x 2 0) , ttasiS£*E 

T?£ffi L . Sit r is V il 'ffVti y 2±?xj ~? h 7'y 7 4 — 



( 



»Kx^=9 



1 ) 



1 d-«- 

2 d-ft- 

N- 

3 d-r- 



CH 3 
CH 3 
H 



BffflU >3h yxy-n-N- t-BOC-r$y|$ 
x*t*£»4« 

[0026] h3hyxy-/uN-t-B0C -ray 

Kx^f^r^S^T-fe hi/fcjSIBU 

y(2. 5-4. ON) 5rffiKft#x^ryK^2 0<S : E 

£7* h y->^y-;l*ifc«»l!xf- 
;u-y^y-;t^rS^e s a Lt; hah yxy-^rs 

[0027] [«js*j£B] hah yxy-/uray» 

0<SBM 3 mmol^TKl 5 0«JCjD.i. KB**^H;"> 
ASriniTSaop H 7-St: Lfcftfc:, ftBxf-n, 
. TtttlJtS ( 1 0 Oral x 3 0).' J*at?SS:iE*KBSt h 
y •> ATBWcftjSET»K*S4 L . h a h y x 

[0028] [*Jt*ffiC ] 7^^y**^»B«TT. 
h3 h yxy— ;l'5nmoI N ISKN . N - > : T Jl-T ^ 
y » 5 bbo U D C C 5 iido] rS* f y £/ y 3 0 ml tCjD 

S»T2 0i*ia«lfH"r&. *»*JSETB*L. JS 
ttHEfiMc^«3*&R4&^ h »J jD^Tvg?S 
OpHSr7-S(cUcf^. IHW»W§ ( 1 0 
Oral x 3 m ) . i*aJiR«:*l*BtBt' h y ^ATJBWcSS 
ff 9* L . is y /> y/U* 7A^D7 h ^ 

77^-( iSffeSffi : n -^s^^y-g^X^./t'- 8 : 
2 ) T*$MIifffl! L . ha h y x y - ;l-N . N - > : 7)l* 

[0 0 29] [Rjia-ffiD] hnhyxy-/i-75yB8 
i^i>3 hyxy-n-N. n- ^7^*^75 yK2 

bboI* 7-fe h>'2 OnitffilBL. taiR-^^y 
(2. 5-4. ON) SrttRM^x^f/^1 0«t;U 
fi(cffl ^» JL 4 U7/t-*./^ /i-7h y K 2 imno i ^ fln 
SETStt S: h . ^IS-r^rhy-y^y- 
;t £ tz tegj#x ^ - y ,^ y - ;L^tSg B B H L T . h 
a h y x y -ji-7 $ y 154 fcu h 3 h y x y -yt- n . n 

[0030] UT. *HHB(C/;^j^ ft^^m#:B^|:^ 
SSC^^ttft. SS^^ov^T. HI. 3H^1\ 
—7 tO^TJi. M**f (m/z P F 
AB-MS) WMIS^A; h /U (^ H - N M 
R, opprn. AtfSffTMS) £«2fcSrf. 

[003 1] 

[«1 ) 



NH 2 CH 2 CO- 



R 



3 . J ^ 



Cll, IIC I 



WW 



167-173 A, I) 



CH 5 NHCH 2 CD- CHo HCI fife^ft 170-173 A r D 



NH 2 CH 2 (D- 



CH 3 HCI fifeSiS 195-198 A.D 
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4 d-r- H CH 3 NHCH 2 CD- CH 3 HC1 130-132 A,D 

N- ifilSifi 

5 d-a- CH 3 (CH 3 ) 2 NCH 2 C0- CH 3 HC1 afeS B B H 1S6-1SS B.D 

N,N- SBS 

6 d-r- H <CH 3 ) 2 NCH 2 C0- CH 3 HC1 Bfe£i? 8 Hp-161 B.D 

N.N- 

7 d-$- H (CH 3 ) 2 NCH 2 CO- H HC1 fifelBg ffl^gg A,D 

N.N-, g&ffi (*attOfc»). 

(0032] . [«2] 

1 4S2(M-HC1+H*) (in CDC1 3 ) 

S. 76 (2H , s) . 5 . 09 (3H , n) , 4. 09(2H . s) . 2 . 50 (2H , t) , 
2. 11-1. 89 < 19H. in. i ncluding 2.02(3H.s) . 1. 92(3H,s) , 
1.89(3H.s». 1. 74-1. 47(16H,m, including 

1. G7(3H.s).1.59{6H.s),1.55(3H.s)).1.27(3H,s) 

2 496<M-HC1+H*) (in CDC1 3 ) 

9.95(lH.s).5.10OH t m),4.09(2H,s).2.80(3H.s) I 
2.56(2H. t). 2. 12-1. 97(19H,m. including 2.07(3H.s). 
2. 00(3H,s).l. 97 (3H.s)).1.78-1.52(16H f m t including 
1.67(3H >S ).1.59(6H,s) f 1.56(3H,s)).1.27(3H,s) 

3 468(M-HC1+H + ) (in CDC1 3 ) 

S.67(2H,s).6.61(lH,s) I 5.10(3H,in).4.04(2H,s), 
2. 60 (2H . m) . 2 . 1 6-1 . 92 (16H , m, inc 1 ud i rig 2. 02(3H , s) . 
1.92(3H.s)). 1. 69-1. 49(16H.m. including 

1 . 67 (3H . s) , 1 . 58 (6H. s) . 1 . 55 (3H . s) ) , 1 . 24 (3H, s) 

4 482(M-HC1+H + ) (in CDC1 3 ) 

10.01 (1H,s).6.66(1H.s).5.11(3H,ib).4.04(2H.s). 
2. 81 (3H . $) . 2 . 66 <2H. m) , 2. 10- 1 . 95 ( 16H , in . i nc i ud i ng 

2. OS (3H ,s) , 2. 01 (311, s) ) . 1 . 69-1 . 49 (1611, m, i nc 1 udi ng 
1.67(3H.s),1.59(6H.s).1.56(3H.s)).1.24(3H,s) 

5 510(M-HC1+H + ) (in CDClj) 

5. 10 (3H , n) . 4 . 60 (211. s) . 3. 06 (611 . s) . 2. 64 (2H . t) , 
2. 15-1. 9309H.B. including 2. ll(3H.s).2.04(3H.s) . 
2. 01 (3H , s) ) . 1 . S5- 1 . 54 ( 1611 . is , i nc 1 ud i ng 
1.65(3H.s),1.58(3H,s).1.56(3H.s)).1.27(3H,s) 

6 496(M-HCI+H + ) (in CDC1 3 ) 

6.63(lH.s).5.10(3H.m),4.21(2H,s).3.09(6H,s). 
2.72(2H.m).2.13-1.95(16H.in. including 2. 12(3H.s). 
2.02(3H.s)). 1. 81-1. 5906H.1, including 

1 . 68 (3H . s) . 3 . 60 (611 . s) . 1 . 59(3H . s) ) . 1 . 28 (3H. s) 

7 4S2(M-HC1+H + ) (in CDC1 3 ) 

6.73(lH.s) f 6.69(lH.s),5.12(3H.ra).4.15(2H.s). 
3. 08 <6H . s) . 2 . 74 (2H . m) , 2. 16-1 . 90 ( 13H . m , i ncl ud i ng 
2. 16 (3H , s) ) i 1 . 86- 1 . 52 ( 1 6H . in , i nc 1 ud i ng 
1 . 67 (3H , s) , 1 . 60 (6H . s) . 1 . 56(3H . s) ) . 1 . 2S(3H, s) 

HUT'*) So ^ntWL. 'Jx/~y^ 3 h »jxy-;lOA?Kx*T7l'&£UL i***^L7 
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mm ik&toz r,. r : 

8 d-«- 

N-t-BOC- 

9 d-a- 

N-t-BOC-N- 

10 d-r- 

N-t-BOC- 

11 d-r- 

N-t-BOC-N- 

12 d-a- 



[0034] 
[*3] 

A 



CH 3 N-t-B0C-NHCH 2 C0- CH 3 jfrK 5S2 

CH 3 N-t-B0C-N(CH 3 )CH 2 C0- CH 3 5% 

H N-t-BLX-NHCH 2 CO- CH 3 Uft 56S 

H N-t-B0C-N(CH 3 )CH 2 CO CH 3 rfoft 582 
CH 3 NH 2 CH 2 C1> 



13 (J- a - 

N- 

14 d- r- 

15. d-r- 
N- 

16 d-a- 

N.N- 

17 d-r- 

N,N- 

18 d-S- 

O- 



CH 3 CH 3 NHCH 2 C0- 
H NH 2 CH 2 C0- 
H CH 3 NHCH 2 CO- 

CH 3 (CH 3 ) 2 NCH 2 C0- 
H (CH 3 ) 2 NCH 2 C0- 
H (CH 3 ) 2 NCH 2 G0- 



CH 3 mt 4S2 

CH 3 uMK 496 

CH 3 HOt 468 

CH 3 it\Vt 482 

CHs 510 

CH 3 im 496 

H jttt 482 



A 
A 
A 

C 

c 
c 
c 
c 
c 



[00 3 5] TfcffttUK 

1 ) mmm 

d-a- ha h 'jx./-/k d-r - h3 Mlxy — 
/k d-S-h3MJxy-/U, d-a-hnh'Jxy 
-/I' Ti/Ttf- h tfiig^ ( £3fcffl| 1 : ot, d - 
a — T 3 A A ) „ d-a- 1-3 MJxy— ;U N-y^ 
)VT a y 7-fe r - h*fiiSiS ( HifcW 2 : felT. d 
T3MAK d-a-h3N>Jxy-/HM, N-s^f- 
;U7 5 y 7-fcr- hSKS ( ISSfcffl 5 : £TF, d - a - 
T3DMA) , d-r-h^h'jxy-A' r^yr-t 
r-HHWi (%ttM3 : WT\ d - r -T3 A A ) . 
d - ?- - h 3 h 'J xy-/i/ n -y ^7 ^yr-tf- 

htBtttt (£SfcM4 :WT, d — ?* — T 3 M A ) . d- 
r- h3h»jxy-;l- N, N — yy $ y 7-t T" 
-MfiKE (HiSM6 : UT\ d - r — T 3 DMA ) . 

d-^-hnh'jxy-^ n. N-yyf/t/T^yr 

•fer-MHRfi <HM!7 : feJlT. d-$-T3DM 
A ) <Of il'filO . 2 5 Oramol £y yXa^Zt 0 , 
1Re*«:llni-C5BltL, 2 0°C. 2 4fl*HMH*«, 

(HPLC) 
[ 0 0 3 6 ] 2 > 

d - a - l>3 h >J xy -/k d- r - h 3 MJ xy-./U 
&l/d-$- h3 Hjxy-/WilvfixiHPLCOft 



ajiRfftiT-e. fg»«iaue-c*4^ofc. d-a.-r 

3 A A . d — a — T 3 M A , d-?'-T3AA. d-r 

- T 3 M A . d - r - T 3 D M A & d - £ - T 3 D M 

a ii v t 1 5r •) . mmrnz 5 0 in M &±TS> o 

[ 0 0 3 7 ] iHrtftjffl&SR . 

1 ) 

S DS 7 ? FJFFNe 5 7 n y-AfttX5 h lH9itf>«5R |J 
>'BMiK?Bc. d-a-h3h'Jxy-./l N , N-> 
yf-/tT = yr-fcT-MMSfl : UTF, d- 

a-T3DMA) , d-a- H3 h'jxy-;L- N-y 
^/L-T^yr-tx-MI^ (HJf£^]2 :fcTF, d-a 

— T 3 M A ) , d-r-F3h'ixy-/l' N. N-> ; 

y f-AT t&m& (mum 6 : ot . d - 

r - T 3 D M A ) v d - r ~ h 3 I- y X/-/L- N -y 
^;L-7 ^ y r-t f- h ^ise ( £tfcffl4 : tlT. d - r 
- T 3 M A ) . d-r-b3hyxy-;P75yT-fer 
-.MSKS dtM£M3 : OT. d-r-T3AA) Sr* 
S« L . 3 7 XTT1SI*«tCRE«flS+C4*^ 6 d - a - 
h3h'jxy-/tSJ/d-r- h3h'jx./-A'S:JBa 
7l(*yn-;'h^77-f- (HPLC) ■CjUjgLfc. 
[ 0 0 3 S ] JtKMt LT . mmc 6- a -ha h V x 
y^/toysyitxy-rA (WT. d-a-T3S) fc d 
-r-h3h»jxy-/U3/\yigxxf^ (WT. d- 
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T-T3S) (CO^ZM&'ftmmizii^tz. HPLC 
: *5AUCAPCELL PAK UG12 0. 
»lffltt**y-A'-7-fcl*-MJ/l> (5:5v/ 
v) . «»0. 7 ml/mi ru ftiEJi 2 S 3mnc7)PR^Si:^ 

(HB2 9 8n, %ft325m) tftofc. 
[ 0 0 3 9 ] 2 ) g X 

d-«-T3DMA 5.966 

d-<*-T3MA 0.1691 

d-«-T3S 0.03027 

d-r -T3DMA 5.575 

d 7 r -T3MA 2.097 

d-?--T3AA 1.563 

. d-r-T3S 0.02207 



77 hffS?DV-i*2UX5 7 NmMM^fctt&d- 
«- h 3 h »j xy -ART/&- r-h?h yiy-yW) 
4ffi^M i chae 1 i s-Men ten * r /Ut -ffi o £3Mts ' * 7 * - 

[0040] 



[*4] 

Km ( X 1 0: 5 M) Vnax ( X 10; * M/ra i n ) 
146.5 
1.S7S 
0.05588 
323.0 
120.4 
77.16 
0.7161 



Vmax/Km(X10; 3 min; ! ) 
24.55 
11.11 
1.846 
56.10 
57.42 
49.3$ 
32.44 



[004 1] [-£5] 



mm 


Km(X10: 


3 M) Vfflax(xl0; 6 .M/Bin) 


Vmax/Km(xi0; 


d-c*-T3l)MA 


0.7930 


0.09187 


0.1159 


d-« -T3MA 


1.549 


0.5808 


0.3749 


d-tt-T3S 


0.5065 


0.04946 


0.09767 


d- r-T3DMA 


0.7860 


7.592 


9.659 


d-r -T3MA 


12.71 


51.78 


4.074 


d- ?' -T3AA 


5.507 


35.94 


6.527 


d-r-T3S 


1.052 


1.945 


1.849 



[004 2] h 3 h [) xy-/^S3RBtta£*-f&# 
£JtftLTS^£ ba b \) x z-il-rMU:, £<0 

jD*#»Ri»ixx f - 7 - -esiwwcifi < n*3 ft £ 

( a 1 #83 )" .1 > //» £> , x x fy- ifT'WM S ft i -1 1 

ifflbfrkft-tt:. -mmumm. imwa.'^wtx 

[004 3] [MMBft] 

1 ) S DZMfey y b ( ftffi 2 6 0 - 2 S 5 g ) 
S4Hfr 1 6 i*H*» fc&jfl Sr*#»eSK Ltfflt , d 
- « — T 3 D M A (HJM»J5) . d - ?* - T 3 D M A 

( mm\ 6 ) . d - a - b h 'J x / ( l;J.T , d - 
a -T 3 ) , d-r-F3 b [) xy-/u ( OT. d - ?- 
-T3fcv*5> SrBKBST, 5:>«IMrt(cS4L 
fc • d - a - T 3 D M A fc d - r - T 3 D M A £>ift4?S 
U 1 0%rotV>/'/ 3-/t-Sr*tfl5e*tS«L. 
AV^fyVy 4 )V9- < 0 . 2 2 ) TiFjS I > 
fc * d - a — T 3 t d - r - T 3 Wi^i®* . * >' 
tt#ffliSttfflHCO-6 OSrffl^TTjSJWLt. ft** 
fi. # h =? h [)x./-,i>m2 5ig/kgi Ufc. S4 
0. 2 5. 0. 5. 1 . 2. 4. 8. 2 4BffiH£fcx- 
r^JRBTTSJllft. fflg. BKSrfiaRLfco Jib 



1 5%»it#v<?j*mmt:tox-s hLfc. # 

KS0. 2ml(CX^y-;L'0. 7ml£Jp;L. 2^H«ff 
g . iS'WNi L . _hif £ UIEH P L C T#Jfr Lfc . 
[004 4 ] jS*SrH2. 3(^^02(1. d-a- 
T 3 D M A t d - « - T 3 ir ft4 7 y h-*rt 

»±*fflatA3t(ABHS«t"OJtt*^-r # d - « - T 3 D M 
AteW&il^M^ BT- 
d - a - T 3 fflmijI^S < 4r 0 . d - a - T 3 
ft4»fcHS»9*TJE&U ff«+d-« — T 3 ov \ 
■i y t* 'J r (4 1 3 0 .% k tx o tz o - CO*! k 

6 . d - a - T 3 D M Ate , 7 •:/ b fcft 

TUnAmutix d - «-T3 sr^a-rs^ 

ft*. 

[ 0 0 4 5 ] H 3 U d -r-T3DMAtd-r- T 3 

u mim^mmmz. mut&mttiitzwaSi 

+o*Sr*r. d - r - T 3 D M A(iK4f^iS^(cjia 
SR*^iS*L. ff«=#ffU:. IF«+^d-r-T3 
t * < * "J d - r - T 3 tt4» fc tb$3C ITS 
aieiS < L . ffffli* d ~ r - T 3 ovU *7<4 y 
tyf-fU2 13%fc«rofc. ^^c. JWi+d-r-T 
3 t*at*< ^* 0 . ffF irr&J« Lst d ~ r - T 3 «» 
^(CJllll+K^fft 6 - ^ *f*»Sft4 • d - r -T 
3 DM A « . ^Wm-MZ y y b *|*IT1ID*^» ? 
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i\ % d - r - T 3 r ±j£t h^k t>mm *irh« 
[004 6] 

[HI] 



100* 




0 0.5 1 1.5 2 



I m 2 ] d - a - T 3 D M A £ d - a - T 3 £ £ 4- L 

[H3 ] d - r -T 3 DM A t d - r - T 3 l£ 
7 M*rtlWBS:ttttLfctS*^KWHT*6, 
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[®2\ 
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[03] 



10% 



3- 



-d-T-T3DMA after U-T-T3DMA 
- d-r -T3 after d-r-T3DMA 
-d-r-T3 after d-r-T3 





10 15 20 



10 1 TO 




10 15 20 



(72)^* Bit; 3t*l 

«qiRffiPVlrttnB-tlB7 T@ l #16- 

201^ 

(72)»5J# SIM SSA 

(72)*ifl* S*3 £ft 

WKfllQi|!tt1tflZ#^ 2 T B 16# 8 - 
704^ 



(72) Zg> «- 

tBM*M STO^JIEBC 8 T B 1 5# 5 - 306 

(72)*»* ^# -if 

<72>JW» >m »-T 

3kftttaJSES±Afi 2TB26#9* 
F *-A<#5») 40)62 FF30 

4C063 AA01 BROS CC79 DDI 2 EE01 



